555th MEETING, ABERYSTWYTH 387 ments an increase in activity is obtained after heating for lOmin at 45°C. We interpret this as indicating that the complex is readily dissociated, which is consistent with the apparent lack of inhibition in ultrasonic extracts.
host (Lindberg, 1973) . Further, such bacteriophages have specific requirements for the presence of certain sugar residues in the lipopolysaccharide structure; some bacteriophages also require the absence of certain sugar residues as well as the presence of others. We have isolated many mutants of E. coli that have become resistant to some bacteriophages and sensitive to others. It is predicted that some of these mutants will possess a lipopolysaccharide structure that would interact with certain plant lectins. Lectins are proteins that interact in a highly specific way with polysaccharides bearing a particular terminal sugar residue (Sharon & Lis, 1972) . Concanavalin A interacts with non-reducing ol-D-ghICOSe or a-D-mannose residues (Smith & Goldstein, 1967) . The result of such interaction is cell agglutination (see Nicolson, 1972) , and, with Gram-positive bacteria, the inhibition of adsorption of certain bacteriophages that require as part of their receptor glucose or N-acetylglucosamine residues in the wall teichoic acid (Archibald & Coapes, 1972; Birdsell & Doyle, 1973) . In addition, we may ask, in the case of E. coli, whether such an interaction causes any damage to the outer membrane structure.
We have found one mutant class of E. coli K12 that is resistant to bacteriophage U3, but sensitive to bacteriophage Br2, and that interacts with concanavalin A. Thus, in contrast with the wild-type, these cells are strongly agglutinated in the presence of at least 50,ug of concanavalin A/ml. Surprisingly, however, the agglutination requires Ca2+ ions, which has not been reported to be the case with Gram-positive cells.
The adsorption of bacteriophage Br2 to the mutant cells is blocked by concanavalin A, the rate of adsorption being approximately proportional to the concentration of lectin. This effect of concanavalin A is reversed by a-methyl glucoside, a known inhibitor of the interaction of concanavalin A with polysaccharides and animal cells. Since bacteriophage Br2 requires glucose residues for adsorption, at least in Satmonella typhimurium (Wilkinson &Stocker, 1968) , these results are expected, since the concanavalin A mole-
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BIOCHEMICAL SOCIETY TRANSACTIONS cules presumably mask adsorption sites. However, we find that the adsorption of two other bacteriophages, namely T4, which requires a component of the lipopolysaccharide (Tamaki et at., 1971) , and T6, which requires a protein component of the cell envelope (Michael, 1968) ,arealso blocked byconcanavalin A, albeit toasmallerextent. At a 1 mg/ ml concentration of concanavalin A, adsorption of bacteriophages Br2, T4 and T 6 is decreased to 7%, 16% and 23% respectively. It is possible that these differences are due t o the fact that Br2 is a tail-less bacteriophage, in contrast with bacteriophages T4 and T6, rather than due to different receptor requirements. Nevertheless, they certainly indicate that inhibition of adsorption by concanavalin A can occur other than by a specific masking of, for example, glucose residues. We suggest that a general non-specific masking of receptor sites can occur, after attachment to glucose residues, preventing access of bacteriophage to other receptor sites. An interesting feature of the inhibition of the adsorption of bacteriophage Br2 is a small increase in the number of viable bacteriophage particles on the addition of lectin to cells t o which bacteriophage Br2 has just been adsorbed. This may indicate a very weak initial attachment to the surface. Adsorption of bacteriophage U3 to the wild-type strain is decreased to 36% by concanavalin A (1 mg/ ml), and adsorption of bacteriophage T6 is decreased t o 60% of the control rate.
It was decided to attempt t o determine the possibility of lateral mobility of lipopolysaccharide molecules in the outer membrane contributing to agglutination of cells by concanavalin A, which seems to be the case with the glycoproteins of animal cell membranes. We isolated an agglutinable mutant in a fatty acid auxotroph of E. coli and determined whether cells grown on a truru-Cls, unsaturated fatty acid (elaidate) were agglutinated by concanavalin A above and below the transition temperature of phospholipids containing this fatty acid (Overath et a/., 1971 ). If mobility is required then agglutination might be predicted to be less below the transition temperature than above, or than with cells grown on a C~S -C ,~: , fatty acid (oleate). We find no differences in agglutination, from which we conclude that lateral movement of lipopolysaccharide molecules within the outer membrane is not necessary for agglutination, although the experiment does not indicate whether such movement in fact normally occurs during cell agglutination, or if it is possible. Similar experiments have recently been performed with animal cells (Horwitzeful., 1974) , in which the opposite result was found, indicating that lateral movement of glycoprotein molecules is necessary in this case for cell agglutination by concanavalin A.
In an attempt to determine whether interaction by concanavalin A with E. colicauses any damage to the outer membrane we have looked for leakage of alkaline phosphatase from the periplasmic space, with negative results.
